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Tweet this article familial separation. 2, 5 For example, adverse childhood and adolescence experiences such as sexual and physical abuse, household mental illness, and household substance use have been linked to substance use among Indigenous adolescents in British Columbia. 9 When children and youth are chronically exposed to stressful environments, their neurodevelopment and
Introduction
There is evidence that Indigenous youth are more likely than other Canadian youth to use tobacco, alcohol and marijuana. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] cognitive functioning can be impaired, potentially contributing to the adoption of negative coping behaviours, such as substance use. 2, 11 High prevalence of substance use could also lead to its normalization in schools or communities, potentially perpetuating a cycle of use among youth. 5 Understanding health inequities between Indigenous and non-Indigenous youth is important, especially considering that Indigenous populations are the youngest and fastest growing ethnically defined populations in Canada. 13 According to the 2016 census, self-identified First Nations, Inuit and Métis represented 4.9% of the total Canadian population, 12, 13 and 16.9% were 15 to 24 years old, compared to 12.0% of the non-Indigenous population. 14 The total Indigenous identity population in Canada increased by 43% between 2006 to 2016, while the non-Indigenous population grew 9%. 14 Although substance use has been found to be high among First Nations youth living in First Nations communities, 2 in 2016, 79.1% of Indigenous youth aged 15 to 24 lived outside of First Nations reserves. 15 In the provinces, this includes a majority of Métis, who have not been part of treaties or the reserve system, as well as large proportions of both Status and non-Status First Nations. 15 Attention to the well-being of these young people is therefore essential to promoting the health of Indigenous populations and the Canadian population in general.
There are numerous health risks associated with smoking, alcohol, and marijuana use, especially for youth. [16] [17] [18] [19] [20] For example, the Canadian census mortality follow-up study found the risk of death from tobacco smoking-related causes was 75% higher among Métis females and 14% higher among Métis males when compared to non-Indigenous females and males. 21 Despite some evidence of high rates of drug use among Indigenous youth, there has been limited research on patterns of substance use. 22 This study compared patterns of tobacco, alcohol and marijuana use among Indigenous youth attending off-reserve schools to non-Indigenous youth using nationally representative data from the 2014/15 Canadian Student Tobacco, Alcohol and Drugs Survey 23 
Methods

Research design
Cross-sectional data were obtained from 24 500 students in Grades 9 to 12 from 336 schools who responded to the 2014/15 CSTADS and reported ethnicity. 23 CSTADS is a nationally representative school-based survey of youth in Canada that collects data on tobacco, alcohol, and drug use. In 2014/15, it included youth attending private, public, and Catholic schools in nine of Canada's provinces. Schools in New Brunswick, Yukon, Nunavut, and the Northwest Territories were excluded. Youth living in institutions or attending special schools, First Nation reserve schools, or schools on Canadian Armed Forces bases were also not sampled. The sample was stratified on health region smoking rates and within each province schools were randomly selected based on their total enrollment of students. While CSTADS includes students in Grades 6 to 12, only those in Grades 9 to 12 were included in this study as secondary school students are more likely to engage in substance use. The overall participation rate was 49% of sampled school boards, 47% of sampled schools, and 66% of sampled students.
Research ethics approval for CSTADS was obtained with the University of Waterloo Human Research Ethics Committee (ORE #19531), the Health Canada/Public Health Agency of Canada Research Ethics Board (#REB 2009-0060) and from individual school boards or other appropriate bodies.
Measures
Indigeneity in the 2014/15 CSTADS was self-reported, using the question, "How would you describe yourself? (Mark all that apply)." Possible responses included White, Black, West Asian/Arab, South Asian, East/Southeast Asian, Latin American/ Hispanic, Aboriginal (First Nations, Métis, Inuit, …), and Other (write-in). Although "Indigenous" has become a generally preferred term, "Aboriginal" was used on the 2014/15 CSTADS questionnaire, as in the 2016 Census, 12 following the terminology of the 1982 Constitution Act. Sex was assessed with a single question, "are you female or male", with binary responses.
Consistent with Health Canada's definition, a "current smoker" is someone who has smoked at least 100 cigarettes in their lifetime and at least one whole cigarette in the past 30 days. 24 A "former smoker" has smoked at least 100 cigarettes in his or her lifetime, but has not smoked in the past 30 days. 24 A "non-smoker" has not smoked 100 or more cigarettes in their lifetime but may have smoked one whole cigarette. 24 Past-year prevalence of alcohol, binge drinking, and marijuana use are also reported. Consistent with previous studies, binge drinking is defined as having five or more drinks on one occasion. 1, 2 
Statistical analysis
Survey weights were used to provide population-level estimates of substance use. Bootstrap weights, which were used for calculating prevalence estimates and regression analyses, account for the effects of survey design on variance estimates.
Differences between Indigenous and non-Indigenous youth in the average age at first alcohol and marijuana use were assessed using Ordinary Least Squares regression. Differences in substance use by Indigenous ethnicity and sex were tested using binary logistic regression. Each model was assessed for the possibility that effects might be modified by one of several possible cofactors: sex, grade, and smoking status (former smokers excluded for the alcohol and marijuana analyses), median 2011 census Dissemination Area household income based on school location and geographic region. If any of these variables were found to be covariates (i.e., they changed the point estimate by more than 10%), they were included in the final model. [25] [26] All analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).
Results
The CSTADS participants in Grades 9 to 12 included 24 500 students (a weighted population of 1 500 900 students), with an estimated 1700 (weighted sample of 70 000) who reported being Indigenous ("Aboriginal") ( 
Alcohol use
Indigenous youth were more likely than non-Indigenous youth to report having used alcohol in the previous year (OR: 1.43; 95% CI: 1.16-1.76), after controlling for geographic region and smoking status, which were found to be confounders ( On average, Indigenous youth reported beginning drinking at slightly younger ages than did non-Indigenous students (Indigenous: 13.3 years, 95% CI: 13.0-13.5; non-Indigenous: 13.8 years, 95% CI: 13.7-13.8) ( Table 2 ). In both populations, males begun drinking alcohol at a younger age than females (Table 2 ). There was no significant difference between the two populations in past-year binge drinking (OR: 1.04; 95% CI: 0.83-1.28), after controlling for smoking status. There were no significant differences in past-year binge drinking by sex among Indigenous youth or non-Indigenous youth, after adjusting for smoking status.
Marijuana use
Indigenous youth were more likely than non-Indigenous youth to have ever tried marijuana (OR: 3.42; 95% CI: 2.47-4.73), after adjusting for grade, region, median household income and tobacco smoking status ( In addition to changes in prevalence of substance use within both groups, the gap between the groups was examined ( Figure 3 
Discussion
The analysis of 2014/15 CSTADS data showed some important differences between Indigenous and non-Indigenous youth on some substance use behaviours, but not on others. Indigenous youth were more likely to have smoked, used alcohol, and used marijuana in year preceding the survey, than were non-Indigenous youth. However, among current smokers, Indigenous youth were also more likely to have attempted quitting. Both populations were equally likely to have engaged in past-year binge drinking, with no differences by sex. On average, Indigenous youth reported starting drinking alcohol and using marijuana at younger ages. In both populations, males began drinking alcohol and using marijuana at a younger age than females. Past-year marijuana use differed by sex, with females reporting significantly higher rates. Daily marijuana was significantly higher among Indigenous youth relative to non-Indigenous youth, but only among students in Grades 10 to 12.
Indigenous youth were substantially more likely than the general youth population to be current smokers, and while they were more likely to attempt quitting, additional resources are needed to help this population take the desire to quit into action. This same conclusion was made by Elton-Marshall et al. 1 using 2008/09 data, suggesting that current tobacco control strategies are not enough for this high-risk population. 5 This high rate of smoking among Indigenous youth is concerning. Moreover, it is possible that it is an underestimation of the true risk. To be considered a current smoker by Health Canada, youth must have smoked at least 100 cigarettes in their lifetime and smoked at least one whole cigarette in the past 30 days. 1, 5, 24 While this definition has been used across multiple studies in both youth and adult populations, it might not be appropriate for youth. 28 Compared to adults, youth have a higher sensitivity to nicotine resulting in earlier dependence and higher risk of developing severe nicotine addiction. 28 Higher sensitivity to nicotine, indicates that fewer cigarettes would need to be smoked to generate the same effects seen in adults. 28 There is evidence that cessation interventions are effective in Indigenous populations, though the optimum method of employment and whether culturally-adapted interventions are necessary is not well known. 29 Limited evidence from a Cochrane review and a global systematic review suggests that culturally-adapted interventions can result in abstinence. [28] [29] [30] [31] Interventions that include community engagement, Indigenous leadership, and the use of materials and activities that are designed considering culture and values were found to be the most beneficial. [30] [31] Aggressive media campaigns, increasing cigarette price, specific adolescent cessation programs have also been found to be effective prevention control strategies in the general population. 32 Indigenous youth are primarily influenced by peers and household members to initiate smoking. 4 Given that a supportive home environment has been found to prevent smoking initiation in Indigenous youth, further eval uation and development of family and community-based interventions is warranted. 4 A key consideration in intervention efforts should be the traditional use of tobacco by Indigenous populations during ceremonies and for medical purposes. 4 This traditional use is not to be confused with tobacco misuse, where misuse refers to the recreational use of cigarettes, e-cigarettes, chewing tobacco, and pipes. 4, 33 During traditional use, inhalation is very minimal, as tobacco is typically ceremonially burned or placed on the ground as an offering or gift to establish a pathway to the spiritual world. 4, 33 Conversely, recreational use involves inhaling large amounts of commercial tobacco with high amounts of nicotine and other toxic chemicals. 4 Tobacco use is not traditionally sacred for all Indigenous groups and Inuit only began using tobacco about one hundred years ago. 4 Non-traditional use of tobacco is often seen by Elders as disrespectful to Indigenous cultures and traditions. 4, 33 Smoking cessation programs targeted at Indigenous youth should therefore not portray all tobacco as negative, but rather make a clear distinction between sacred and recreational use. 33 Elders in Indigenous communities can play a large part in the dissemination of this knowledge. Among Indigenous youth who have attempted to quit, 6% have reported doing so to respect the cultural significance of tobacco, while 76% reported quitting to attain a healthier lifestyle and due to heightened awareness of negative effects. 2 The awareness of traditional tobacco use, in addition to the negative effects of commercial tobacco, might further increase attempts to quit and quitting effectiveness.
The public health focus on binge drinking might have proved beneficial as rates dropped by about 30% in both Indigenous and non-Indigenous youth, with no significant difference between the two populations. It is concerning that about a third of Indigenous and non-Indigenous youth engage in binge drinking monthly. CSTADS defines binge drinking as 5 or more drinks on one occasion for both males and females. This might lead to an underestimation of binge drinking in female youth as guidelines define binge drinking as 5 or more drinks on one occasion for males and 4 or more drinks on one occasion for females. 34 The developing adolescent brain exhibits a higher degree of neuroplasticity when compared to the adult brain, a process highly sensitive to alcohol. 35 As a result, youth may experience the negative health effects associated with binge drinking at lower doses.
While alcohol use has decreased over the past five years in both populations, Indigenous youth had a 43% higher odds of past-year alcohol use. Armenta et al. 36 found that discrimination and positive drinking schemas were able to independently predict alcohol use in a sample of Indigenous youth in northern US and Canada. However, after controlling for discrimination, peer drinking and gender, the effect of positive drinking schemas was attenuated. 36 These findings may help partially explain why in our study Indigenous youth began alcohol use earlier, particularly males. Both Indigenous and non-Indigenous youth, might have positive views on drinking alcohol. However, non-Indigenous youth are less likely to perceive that they have experienced discrimination. Youth with peers and household members who consume alcohol are also likely to have stronger positive drinking conceptions. 5, 36 As well as working to reduce the experience of systemic discrimination of Indigenous youth, incorporating the positive value of Indigenous identity into interventions could be useful to reduce the use of alcohol as a mechanism for coping with discrimination. 36 Although past-year marijuana use decreased overall, Indigenous youth were significantly more likely to have used marijuana, especially among females. Daily marijuana use was substantially higher among Indigenous students at 15.8%, compared to 2.4% among non-Indigenous students. Previous research has shown that younger women tend to become regular cannabis users faster than men. 37 However, in our study this was only observed among Indigenous females. This might be partly because Indigenous females first experience of marijuana was an average of 1.3 years earlier than non-Indigenous females and so they had a longer time to become regular cannabis users.
Management of harms is critical to protect these vulnerable youth populations as long term cannabis use can result in mental illness, chronic bronchitis, cancer, cognitive deficits and injuries. 2, 19 In a Canadian study examining the perception of cannabis among youth, many reported consuming cannabis to fit in with peers, to cope with stress, because it is easily accessible, for medical purposes, and because of limited side effects. 38 When compared to other substances, youth viewed cannabis as the "safest" 38,p.18 drug. 38 Elders in some Indigenous communities have reported that cannabis can be used in culturally appropriate ways as a medicine and have stressed that for a medicine to be effective, it cannot be misused. 39 To prevent harms, targeted prevention efforts in communities and schools might be necessary to alleviate misconceptions, including using the wisdom of Elders in Indigenous communities.
Limitations
Despite the large sample size and generalizability of the results to the population, this study has limitations. Data were selfreported, and therefore subject to recall bias. Given response rates were less than 67% at the school board, school, and student level, there is potential for nonresponse bias. Indigenous ethnicity was reported using a question that differs from the questions used in the Census of Canada to identify Indigenous ancestry or self-identity, and therefore this population might not be comparable to the census Indigenous populations. [12] [13] [14] [15] The question also does not allow disaggregation of First Nations, Métis and Inuit youth. CSTADS had no data on New Brunswick, Yukon Territory, Nunavut or the Northwest Territories, which decreases the generalizability of the study. The lack of Indigenous youth attending on-reserve schools is also a major limitation of this study. Although it is expected that most Indigenous youth in the sample also lived outside of reserves, it is possible that some lived in First Nations communities but attended schools off-reserve. Data on substance use among youth living in First Nations communities are available from other sources. 2
Conclusion
Overall rates of tobacco, alcohol and marijuana use have decreased between 2008/09 and 2014/15 among both Indigenous and non-Indigenous students. There were no significant differences in past-year binge drinking between the two populations. In 2014/15, Indigenous students were five times more likely to have used tobacco, 50% more likely to have used alcohol and almost twice as likely to have used marijuana than non-Indigenous students. Indigenous youth were more likely to attempt quitting smoking. The continued higher rates of some substance use behaviours among Indigenous youth points to the importance of monitoring these behaviours and to inform policy on the needs of Indigenous youth outside of reserves. 
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CS conducted the analysis of data and drafted the article. All authors contributed to the design of the study, the interpretation of data, the revision of the article, provided final approval of the version to be published, and can act as guarantors of the work. Decreasing rates were also observed in many regions of Canada. • Trends in national and regional chronic disease incidence were often non-linear over time, indicating that the rate of change has not been constant. • Further research is needed to assess the association of changes in national and regional chronic disease incidence rates with changes in population health, administrative data quality, and/or clinician billing practices.
the disease. However, disease-specific mortality rates have not been consistently decreasing over time. 19 Estimating population-based trends in prevalence and incidence can be challenging. Longitudinal population-based surveys are one potential source of data on incident and prevalent cases, but they are costly to conduct on a regular basis and
Abstract
Introduction: The Public Health Agency of Canada's Canadian Chronic Disease Surveillance System (CCDSS) produces population-based estimates of chronic disease prevalence and incidence using administrative health data. Our aim was to assess trends in incidence rates over time, trends are essential to understand changes in population risk and to inform policy development.
Methods: Incident cases of diagnosed asthma, chronic obstructive pulmonary disease (COPD), diabetes, hypertension, ischemic heart disease (IHD), and stroke were obtained from the CCDSS online infobase for 1999 to 2012. Trends in national and regional incidence estimates were tested using a negative binomial regression model with year as a linear predictor. Subsequently, models with year as a restricted cubic spline were used to test for departures from linearity using the likelihood ratio test. Age and sex were covariates in all models.
Results: Based on the models with year as a linear predictor, national incidence rates were estimated to have decreased over time for all diseases, except diabetes; regional incidence rates for most diseases and regions were also estimated to have decreased. However, likelihood ratio tests revealed statistically significant departures from a linear year effect for many diseases and regions, particularly for hypertension.
Conclusion:
Chronic disease incidence estimates based on CCDSS data are decreasing over time, but not at a constant rate. Further investigations are needed to assess if this decrease is associated with changes in health status, data quality, or physician practices. As well, population characteristics that may influence changing incidence trends also require exploration.
Keywords: administrative data, chronic disease surveillance, trend analysis
whereas age-standardized incidence, the number of new cases, appears to be decreasing for some diseases such as heart disease, stroke, and asthma. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] This discrepancy may be due to aging of the population, overall growth in the Canadian population or individuals living longer with
Introduction
Chronic diseases are the leading causes of death and disability worldwide. 1-3 Within Canada, age-standardized chronic disease prevalence, the total number of disease cases, has been increasing over time, 4 are prone to attrition, which can result in inaccuracies in trend estimates. Moreover, survey data do not consistently contain dates relevant to identifying disease onset, such as the date of first diagnosis or the date of treatment.
Administrative health data that capture disease diagnosis information, such as hospital and physician service (i.e., billing) records are routinely collected and therefore often less expensive and timelier to use for prevalence and incidence trend estimation. 20 However, changes in data collection methods, coding and classification systems, and clinical and billing practices for chronic diseases can also affect the accuracy of longitudinal trend estimates. As well, the completeness of capture of administrative records for the entire population may change over time, which can result in selection biases. In Canada for example, Newfoundland and Labrador physician service records do not consistently capture patient information from physicians who do not bill on a feefor-service basis, which disproportionately affects the availability of diagnostic information for rural populations. 21 One of the routine uses of administrative health data in Canada is for chronic disease surveillance through the Canadian Chronic Disease Surveillance System (CCDSS). 22 The CCDSS 23 was created in 2009 to facilitate the collection and reporting of standardized, national estimates of diagnosed chronic disease prevalence, incidence, and health outcomes. It grew out of the National Diabetes Surveillance System (NDSS), which was established in 1999 as a collaborative network of provincial and territorial (P/T) diabetes surveillance systems and supported by Health Canada and then the Public Health Agency of Canada (PHAC). 24
In 2016, the CCDSS Data Quality Working Group was formed. 22 It conducts ad hoc data quality studies and examines data quality information that arises from a variety of sources, such as case definition validation studies and narrative reports about changes in data coding practices from P/T administrative staff. Trends in incidence and prevalence estimates may be used, in part, to assess data quality. 25 Longitudinal trends may be influenced by changes in data quality, in addition to true changes in population health. Unexpected or unexplained changes in trends can suggest opportunities for follow-up data quality investigations.
To date, there have been few, if any, studies that have tested whether trends in chronic disease incidence from the CCDSS are changing over time. The purpose of our study was to assess incidence trends for multiple chronic diseases at national and provincial/regional levels in the CCDSS and determine if these trends are best captured using a linear effect of time.
Methods
Data source
Data were obtained from the CCDSS online infobase for multiple fiscal years over the period from 1999 to 2012, this was the most recent data available at the time of analysis. 26 The infobase includes documentation on CCDSS methods, and the rules used to identify chronic disease cases within administrative databases. We focused on incident cases of disease because incidence is often not available from survey data and is a key measure of population disease risk. Incidence data were obtained for asthma (ages one year 
Statistical analysis
Incidence rates were calculated as the number of new disease cases in a year divided by the total population at risk as of the end of the fiscal year (i.e., March 31 st ) and expressed per 1000 population. Rates were age standardized using the 2011 Canadian Census population and then described using minimum and maximum values, as well as first year and final year values.
Crude incidence data were subsequently analyzed using multivariable negative binomial regression models. The number of incident disease cases in each year was the outcome. The natural logarithm of the total population for a province or region was the model offset. Model covariates were year, age group, and sex. Age group was included as a cubic covariate based on preliminary assessments of model fit.
This study proceeded in a series of steps to assess trends for each chronic disease and region. The regional data were also combined to assess the trend for Canada as a whole for each chronic disease.
First, a negative binomial model with year as a continuous linear covariate was fit to the data. Next, we applied a series of negative binomial models to the data where year was included as a restricted cubic spline with a truncated power basis. Restricted cubic splines (RCS), or natural splines, are constrained to be linear beyond the boundaries of the first and last knots. The splines are also constrained to have continuous first and second derivatives at each knot, that is, at each location where the piecewise polynomial functions join, 27 resulting in a flexible, smooth function. Fitting an RCS to the data allowed us to test for linearity without making any assumptions about the data's overall shape.
Three different RCS models were fit to the data: year as an RCS with five knots, year as an RCS with four knots, and year as an RCS with three knots. Using greater than five knots in an RCS is rarely needed to provide a good fit to the data; 28 less than three knots is equivalent to modelling the predictor as a cubic term in the model. Knots were placed at evenly spaced quantiles based on the recommendations by Harrell. 27 The Akaike information criterion (AIC) 29 Table 2 provides the estimated effects of year as a continuous linear covariate in the multivariable negative binomial regression models for each region and chronic disease. The estimates indicate the average change in the incidence rate per year, after controlling for age and sex. For Canada, asthma (−0.05, p < 0.001), COPD (−0.02, p < 0.001), hypertension (−0.02, p < 0.001), IHD (−0.04, p < 0.001), and stroke (−0.02, p < 0.001) all showed a statistically significant decrease in their incidence rates over time. In contrast, there was no statistically significant linear effect of year for diabetes (0.0007, p = 0.73).
Results
In terms of the linear effect for the regions ( Table 3 . Overall, the results show that year departed from a linear trend in numerous regions for many diseases. Stroke incidence was most consistently linear over time, with only Manitoba departing from a linear trend (χ 2 = 17.2, df = 2, p < .001). In contrast, hypertension incidence was non-linear over time for every region except for Manitoba. For Canada, a non-linear incidence trend over time was evident for every disease, except for IHD (p = 0.692) and stroke (p = 0.964). Figure 1 reports the national age-standardized incidence rates for all diseases, Continued on the following page illustrating the nature of the decreasing trend over time. Diabetes incidence generally increased before beginning to decrease in 2009. Inconsistent changes in incidence rates can be observed over time for diseases where the models with year as an RCS indicated that the national data did not have a linear effect of time (e.g., asthma, COPD, diabetes, and hypertension). For example, COPD incidence displays a mildly cubic shape and hypertension incidence has a slightly quadratic shape, where decreases in incidence rates are minimal at first and begin to increase as time progresses. In contrast, both IHD and stroke show little deviation from a linear trend, as indicated by the spline model results.
Discussion
Our study assessed Canadian chronic disease incidence rates over time and determined if the trends were best captured by modelling time (i.e., year) as a linear effect. Results from the models with a linear time effect showed that chronic disease incidence rates are slowly decreasing for all diseases except diabetes; however, in many cases, allowing for departures from linearity significantly improved model fit. Therefore, to fully understand the changing patterns of chronic disease incidence within and across Canada, researchers should consider using time as a non-linear factor to summarize and explain chronic disease incidence rates.
Previous Canadian studies [4] [5] [6] [7] [8] [9] 11, 12, [30] [31] [32] [33] about chronic disease incidence rates have described changes in incidence rates as absolute or relative differences between the first and last years of the study period, ignoring the rate patterns in the interim. Exceptions to this are two studies exploring the incidence rates of type one 15 and type two 16 diabetes in British Columbia. These studies analyzed the overall annual percent change in incidence rates and reported the years in which significant changes in rates occurred. Results from both studies indicate that changes in diabetes incidence rates were not constant over time and could not be fully described using the difference between the first and last years of observation.
Based on our findings, incidence rates demonstrate an overall downward trend for all diseases except for diabetes. These findings are consistent with findings from other studies that have examined chronic [15] [16] [17] [18] Potential reasons for the overall decline in chronic disease incidence may include lower prevalence of modifiable risk factors 4 and improved prevention strategies. 34, 35 Differences in incidence patterns between regions could, in part, be due to differences across provinces in the strategies used to address chronic disease and risk factor management. 36 The decrease in hypertension, stroke, and IHD incidence for Canada is consistent with a decrease in mortality rates for cardiovascular-related diseases, including IHD, acute myocardial infarction, and heart failure. 13, 19 Other diseases, such as COPD, do not exhibit consistent trends in mortality rates, 19 suggesting disease treatment may also play a role in the relationship between incidence and mortality rates. For diseases with a shorter average time between detection and death, such as stroke, mortality rates may be more indicative of changing incidence rates, rather than changes in treatment.
CCDSS methods for using administrative data to capture disease incidence have been validated for several chronic diseases, including asthma, COPD, IHD, hypertension, and diabetes. [37] [38] [39] [40] [41] The first date of disease diagnosis is used in administrative data as a proxy for disease onset. Incidence trends captured by the CCDSS can provide valuable insights into changes in Canadian population health; however, they may be influenced by changes in administrative data quality, such as modifications in data collection methods, coding and classification systems, or billing practices. For example, an increase in the number of healthcare practitioners paid by salary who submit administrative data via shadow-billing rather than the traditional fee-for-service method may increase the number of missing diagnoses codes. 21 Changes in clinical practice and screening and diagnoses criteria also likely influence trends in chronic disease incidence captured by the CCDSS over time. 
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The content and views expressed in this article are those of the authors and do not necessarily reflect those of the Government of Canada. Year Incidence (per 1000 population) Disease Hypertension Asthma COPD Diabetes IHD Stroke incidence trends, where better healthcare access and continuity of care result in increased disease detection within the first years after program implementation. 42 Factors influencing administrative data and its collection should be considered when interpreting incidence rates obtained from the CCDSS.
There are several benefits to using CCDSS data to examine chronic disease incidence within Canada. Previous studies 4,7-12, [14] [15] [16] [17] [18] [31] [32] [33] 43 have only looked at diseases within one region of Canada. With CCDSS data, trends can be examined for Canada as a whole, as well as for different Canadian regions, using publicly available data. There is also good validity to compare the trends within different regions of Canada, as data were obtained using uniform case ascertainment methods. Moreover, CCDSS data can be used to assess longitudinal trends without interruption; national longitudinal survey data are often collected in waves with no available data for the years between waves.
While our analysis allowed us to determine if significant departures from linearity occurred for the time effect, it did not allow us to assess where the departures occurred. Such information would be beneficial to inform if, and how, specific changes in health policy (i.e., access to healthcare, physician reimbursement policies, billing practices), risk factors, and intervention efforts are related to disease incidence.
Future research could examine factors influencing changing incidence of chronic disease over time across Canada. Chronic disease incidence rates estimated from administrative data may be influenced by changes in population health status, clinical diagnostic and screening practices, or administrative practices within provinces, such as physician billing methods. Future analyses could focus on incidence estimates for other chronic diseases that are now a part of the CCDSS, including osteoporosis, depression, and osteoarthritis. The CCDSS Data Quality Working Group plans to explore incidence trends within Canada's P/Ts and conduct data quality surveys to help ascertain how much changing trends are due to changes in administrative practices or changes in population health. 
Methods
The data source used was Statistics Canada's Vital Statistics -Death 2015; 5 the causes of death were coded according to ICD-10 (International Statistical Classification of Diseases and Related Health Problems, Tenth Revision). 6 The population estimates on July 1 st , 2015, from Statistics Canada 7 were used as the denominator for rate calculation.
The causes of all disease and injury deaths were classified and compared according to the ICD-10 classification. More in-depth analysis was conducted on injury deaths by intent (unintentional, suicide, homicide, legal intervention/war, or undetermined intent), as defined in ICD-10. Select external causes of injury (e.g., poisoning, suffocation) were compared with the exclusion of complications of medical and surgical care whose nature and prevention measures are different from most injuries. 2
Introduction
An injury is defined as the transfer of energy to human beings at rates and in amounts above or below the tolerance of human tissue. The amount of the energy concentration outside the bands of tolerance of the tissue determines the severity of the injury. 1 The external causes include falls, motor vehicle traffic collisions, poisonings, suffocation, drowning, fire, struck by/against and others. 2 Injuries are classified as either unintentional or intentional. Unintentional injuries occur without an intent of harm such as when someone is hurt from a fall or burn or in a traffic collision. 2 Intentional injuries result from a deliberate act of harm to oneself or another such as suicide or homicide. 2 When the intent is unclear, the injury is classified as undetermined intent.
Injuries are a public health concern both globally and in Canada. Globally, almost 5 million people die from injuries each year, which accounts for 9% of the world's deaths. 3 According to the WHO, road traffic injuries are the leading cause of death among 15-29-year-olds, with suicide and homicide the 2 nd and 4 th leading causes of death in this population, respectively. 3 In Canada, injuries claimed 16 094 lives and were the leading cause of death among 1-44-year-olds in 2010. 4 According to the Cost of Injury in Canada Report, injuries were associated with an economic burden of $26.8 billion in Canada in 2010, among which $15.9 billion were from health care expenditures and $10.9 billion were due to reduced productivity from hospitalization, disability and premature death. 4 Monitoring why and how people die and how diseases and injuries affect people, their families, the health care system and society is important. Ongoing reporting of national injury death data are essential for understanding the trend and burden of injuries at the national level, which is important for targeted injury prevention. This paper provides Canadian statistics on injury deaths for 2015. To highlight the burden of injuries in the context of all causes of death, the paper also provides the leading causes of all deaths, allowing injury categories to be compared to other causes of mortality.
Pooled and stratified (by sex and age) analyses were undertaken. The SAS Enterprise Guide version 5.1 8 was used to compile the counts and rates.
Results
In the following text, all rates are per 100 000 population and age-standardized rates (ASRs) are based on the 2015 Canadian population with both sexes combined. Table 1 shows the counts and rates for the leading causes of all deaths. Overall, cancer, circulatory and respiratory system diseases ranked as the top three leading causes for both males and females.
Leading causes of all deaths
Unintentional injuries were the 6 th leading cause of death overall (n = 11 833; rate = 33.0), and by sex, the 5 th for males and 7 th for females. The unintentional injury mortality rate for males (38. 
Leading causes of injury deaths
Discussion
Injuries can greatly impact individuals, families and societies. This paper provides national injury death statistics by sex and age group that is critical in understanding the magnitude and pattern of injuries for effective prevention initiatives.
In 2015, unintentional injuries are one of the top 10 leading causes of death in Canada, among males and females, and across all age groups (Table 1) . Males have a significantly higher mortality rate for unintentional injury compared to females. The difference in ASRs was even larger.
Males displayed higher mortality rates than females in all leading causes except falls. However, the ASRs associated with falls also showed that males exceed females. This is primarily due to the facts that there are more females than males in Canada over the age of 60 and that the mortality rate associated with falls increases sharply in the older population. Detailed examination showed that males had higher mortality rates associated with falls compared to females almost across all 5-year age groups. When age differences are examined, the older age categories had much higher mortality rates from unintentional injuries than younger groups, but lower rank than younger groups due to the increase of chronic diseases. This indicates the prevention strategies should differ in various age populations.
Of note is the rise in poisonings to the 2 nd leading cause of unintentional injury deaths overall ( Table 2 ). Prior to 2014, MVT was consistently in this position. Further investigation is necessary to understand the role of unintentional poisonings from opioids and other illicit drugs in this increase. 9 Suicide ranked as the 2 nd leading cause of overall death for 15-34-year-olds behind unintentional injuries for 2015 (Table 1) ; however, when the external causes among unintentional injuries were examined, suicides surpassed unintentional MVT deaths in those aged 15-34 years. This highlights the need for effective suicide prevention in this population.
Limitations
The Canadian Vital Statistics -Death database only reports the underlying cause of death that initiates the train of events leading directly to death 10 and does not include other injuries which may have played a role in death, leading to potential underreporting of injury-related mortality.
This paper is only intended to provide high-level information important for stakeholders to evaluate the burden of injury in comparison to other causes of death to inform injury prevention programs. The data will be updated when newer mortality data become available.
Conclusion
Injuries remain among the leading causes of death for 2015 in Canada. Overall, men have a higher risk of death from unintentional injuries than women; however, the leading causes of death from unintentional injuries vary for Canadians across the lifespan. Unintentional injuries, suicide, and homicide are responsible for many deaths of young Canadians. This paper provides Notes: ICD-10 codes for defining the causes: unintentional injuries: V01.0-X59.9, Y85.0-Y86; suicide: X60-X84, Y87.0; homicide: X85-Y09, Y87.1; infectious and parasitic diseases: A00.0-B99; cancer: C00.0-C97; diseases of blood and blood-forming organs and certain disorders involving the immune mechanism: D50.0-D89.9; endocrine, nutritional and metabolic diseases: E00.0-E90; mental and behavioural disorders: F00.0-F99; nervous system diseases: G00.0-G99.8; circulatory system diseases: I00-I99; respiratory system diseases: J00-J99.8; digestive system diseases: K00.0-K93.8; musculoskeletal and connective tissue diseases: M00.0-M99.9; genitourinary system diseases: N00.0-N99.9; conditions originating from perinatal period: P00.0-P96.9; congenital anomalies: Q00.0-Q99.9; SIDS: R95.0-R95.9.
E
Indicates the coefficient of variation is between 16.6% and 33.3%.
# Indicates the rate is not reliable since the coefficient of variation is above 33.3%. a Unintentional injuries do not include complications of medical and surgical care. ; drowning: W65-W74; fire/flame: X00-X09; struck by/against: W20-W22, W50-W52; other unintentional injuries: any codes not in the above unintentional injury categories but within V01.0-X59.9, Y85.0-Y86]; suicide: X60-X84, Y87.0; homicide: X85-Y09, Y87.1; undetermined intent: Y10-Y34, Y87.2, Y89.9; legal intervention/war: Y35.0-Y36.9,Y89(.0-.1). E Indicates the coefficient of variation for rate is between 16.6% and 33.3%. # Indicates the rate is not reliable since the coefficient of variation is above 33.3%. a ICD-10 codes for complications of medical and surgical care: Y40-Y84, Y88.
